Polyol pathway-dependent osmotic and oxidative stresses in aldose reductase-mediated apoptosis in human lens epithelial cells: role of AOP2.
Aldose reductase (AR) has been implicated as a major contributor to the pathogenesis of diabetic cataracts. AR activation generates osmotic and oxidative stresses via the polyol pathway and induces cell death signals. Antioxidant protein 2 (AOP2) protects cells from oxidative stress. We investigated the effect of AR overexpression on polyol accumulation and on hyperglycemic oxidative stress and osmotic stress, as well as the effects of these stresses on human lens epithelial cell (hLEC) survival. hLECs overexpressing the AR became apoptotic during hyperglycemia and showed elevated levels of intracellular polyols. Glutathione and AOP2 levels were significantly decreased in these cells. Interestingly, supply of AOP2 and/or the AR inhibitor fidarestat protected the cells against hyperglycemia-induced death. Overexpression of AR increased osmotic and oxidative stresses, resulting in increased apoptosis in hLECs. Because AOP2 protects hyperglycemia-induced hLEC apoptosis, this molecule may have the potential to prevent hyperglycemia-mediated complications in diabetes.